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PORTABLE COMPUTING DEVICE AS
CONTROL MECHANISM

BACKGROUND

People are increasingly utilizing portable computing
devices that have a wide variety of capabilities. In many cases,
these devices can communicate over various wireless chan-
nels, and include a wide variety of input mechanisms. Unifor-
tunately, many computing and electronic devices still rely
upon traditional control mechanisms and configurations. For
example, a business traveler might take both a smart phone
and a notebook computer on a business trip. If the traveler
wants to be able to use a mouse with the notebook computer,
the traveler must also bring a mouse on the trip. Stmilarly, 1f
the traveler wants to use a touch pad, pointer, or other such
clement, the traveler still must bring these devices as well.
Conventional approaches do not take advantage of function-
ality of various devices that can do away with the need to carry
or acquire at least some of these additional devices. Further,
as notebooks and portable computing devices continue to
merge the types of functionality available, there should be
less of a need to have to transport both devices to perform a
particular task.

BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments 1n accordance with the present dis-
closure will be described with reference to the drawings, 1n
which:

FIG. 1 1llustrates front and back views of an example
portable computing device that can be used 1n accordance
with various embodiments:

FI1G. 2 illustrates an environment 1n which a portable com-
puting device 1s operable to function as an mput mechanism
for another computing device in accordance with various
embodiments;

FIG. 3 illustrates an environment 1n which a portable com-
puting device 1s operable to function as a computer and input
mechamism for use with an electronic device 1n accordance
with various embodiments;

FI1G. 4 1llustrates an example of a calibration determination
that can be used 1n accordance with various embodiments;

FIGS. 5(a) and (b) illustrate example processes for utiliz-
ing a portable computing device with at least one other elec-
tronic device that can be used in accordance with various
embodiments;

FI1G. 6 1llustrates an example configuration of components
of a portable computing device that can be used 1n accordance
with various embodiments; and

FI1G. 7 1llustrates an environment 1n which various embodi-
ments can be implemented.

DETAILED DESCRIPTION

Systems and methods 1n accordance with various embodi-
ments of the present disclosure may overcome one or more of
the atorementioned and other deficiencies experienced in
conventional approaches to controlling functionality in an
clectronic environment. In particular, various approaches
take advantage of the existing technology 1n various types of
portable and/or mobile computing devices to enable those
devices to act as control mechanisms for various other types
of electronic device. For example, a portable computing
device can determine mformation such as motion and user
inputs. IT the portable computing device 1s able to communi-
cate with another electronic device, such as over a wireless
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connection, the portable computing device can provide vari-
ous types of input as control signals to the electronic device.

In one embodiment, a portable computing device such as a
smart phone 1s able to utilize a wireless communication chan-
nel such as Bluetooth® or Wi-Fito communicate with various
devices, such as notebook computers, monitors, keyboards,
projectors, and the like. The portable computing device can
accept various types of mput from a user, such as button
presses or motions on a touch screen. The portable computing
device can provide information for these mputs to an elec-
tronic device, which can utilize that information to control or
adjust one or more aspects of the electronic device. For
example, a user might press on a virtual button displayed on
a touch screen of the portable device to indicate that the user
wants to power off a particular electronic device. The portable
device can accept the input, determine any conversion or
formatting needed to communicate with the electronic
device, then send that mput to the electronic device as a
control signal. The electronic device can analyze the signal
when received, and perform the corresponding action, 1n this
case to power down the device.

In some embodiments, a portable computing device can
take advantage of the fact that the device can determine
motion, which can be used to provide various types of input to
clectronic devices. For example, a portable computing device
might have motion or 1nertial determining elements, such as
accelerometers, electronic gyroscopes, or inertial sensors,
that enable the device to determine a direction and/or amount
of movement. Similarly, various portable devices include
cameras, infrared transceivers, and/or other such 1image cap-
ture elements that can be used to determine motion by ana-
lyzing the relative position of various points in a series of
images or video feed. Other mechanisms such as audio trian-
gulation devices and global positioning system (GPS) ele-
ments can be used to determine changes in position as well.
Being able to determine motion enables a portable computing
device to provide motion- and/or direction-based input to
another device. For example, the motion of a computing
device can be used to control the position of a cursor on a
monitor or notebook display, effectively functioning as a
wireless mouse for that device. Similarly, the motion of the
portable device can be used to provide input to a video game
system, drive motor, robot, or other such electronic element
capable of receiving and utilizing motion, position, or direc-
tion-based nput. A portable computing device thus can
potentially provide control mput to any electronic device
having a compatible communication channel, a known for-
mat for commands, and authorization or access to provide
commands to the electronic device.

In some embodiments, a portable computing device can act
less like a wireless peripheral device for another computing
device, and can instead take advantage of the computing
capacity of the computing device to provide output and/or
control signals to wvarious electronic and/or peripheral
devices. For example, 1n some embodiments a portable com-
puting device such as a smart phone can function as a wireless
mouse for a desktop computer, which displays content on a
monitor. If that monitor 1s capable of recerving wireless input
directly from the portable computing device, a similar result
can be obtained by having the portable device act as the
desktop 1n addition to the wireless mouse, and send the image
information resulting from (at least 1n part) the mouse 1mput
directly (or indirectly) to the monitor. Thus, a user of a por-
table computing device can have content displayed on, or
provided to, any compatible device, where that content 1s
controlled and provided by the portable computing device
itsellf.
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Various other applications, processes and uses are pre-
sented below with respect to the various embodiments.

FIG. 1 1llustrates front and back views of an example
portable computing device 100 that can be used 1n accordance
with various embodiments. Although one type of portable 5
computing device (e.g., a smart phone, an electronic book
reader, or tablet computer) 1s shown, it should be understood
that various other types of electronic device that are capable
of determining, processing, and providing input can be used
in accordance with various embodiments discussed herein. 10
The devices can include, for example, notebook computers,
personal data assistants, cellular phones, video gaming con-
soles or controllers, and portable media players, among oth-
ers.

In this example, the portable computing device 100 has a 15
display screen 102 (e.g., a liquid crystal display (LCD) ele-
ment) operable to display 1image content to one or more users
or viewers of the device. In at least some embodiments, the
display screen provides for touch or swipe-based input using,
for example, capacitive or resistive touch technology. Such a 20
display element can be used to, for example, enable a user to
provide 1mput by pressing on an area of the display corre-
sponding to an 1mage of a button, such as a right or leit mouse
button, touch point, etc. The device can also have touch and/or
pressure sensitive material 110 on other areas of the device as 25
well, such as on the sides or back of the device. While 1n at
least some embodiments a user can provide input by touching
or squeezing such a material, in other embodiments the mate-
rial can be used to detect motion of the device through move-
ment of a patterned surface with respect to the material. 30

The example portable computing device can include one or
more 1mage capture elements for purposes such as conven-
tional 1image and/or video capture. As discussed elsewhere
herein, the 1image capture elements can also be used for pur-
poses such as to determine motion and recerve gesture input. 35
While the computing device 1n this example includes one
image capture element 104 on the “front” of the device and
one 1mage capture element 112 on the “back” of the device, 1t
should be understood that image capture elements could also,
or alternatively, be placed on the sides or corners of the 40
device, and that there can be any appropriate number of
capture elements of similar or different types. Each image
capture element may be, for example, a camera, a charge-
coupled device (CCD), a motion detection sensor, or an infra-
red sensor, or can utilize another image capturing technology. 45
The computing device can also include at least one micro-
phone 106 or other audio capture element capable of captur-
ing audio data, such as may be used to determine changes 1n
position or recerve user mmput in certain embodiments. In
some devices there may be only one microphone, while 1n 50
other devices there might be at least one microphone on each
side and/or corner of the device, or 1in other appropriate loca-
tions.

The device 100 1n this example also includes at least one
motion- or position-determining element 108 operable to pro- 55
vide mformation such as a position, direction, motion, or
orientation of the device. These elements can include, for
example, accelerometers, inertial sensors, electronic gyro-
scopes, electronic compasses, and GPS elements. Various
types of motion or changes 1n orientation can be used to 60
provide input to the device that can trigger at least one control
signal for another device. The example device also includes at
least one communication mechanism 114, such as may
include at least one wired or wireless component operable to
communicate with one or more electronic devices. The device 65
also includes a power system 116, such as may include a
battery operable to be recharged through conventional plug-
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in approaches, or through other approaches such as capacitive
charging through proximity with a power mat or other such
device. Various other elements and/or combinations are pos-
sible as well within the scope of various embodiments.

As discussed, the functionality provided by elements such
as those discussed with respect to FIG. 1 enable a portable
computing device to communicate with other electronic
devices, and function as a control mechanism or other such
device that can interact with an electronic device and, in some
cases, expand the functionality of that device. For example,
FIG. 2 1llustrates an example situation 200 wherein a portable
computing device 202 1s within wireless communication
range ol another computing device, in this example a note-
book computer 204. It might be the case that a user of the
notebook computer might prefer to use a device such as an
optical mouse to control the position and/or actions of a
cursor 208 on a display of the notebook computer. In many
cases, however, the user will not always want to haul the
optical mouse around with the notebook, or might not have a
mouse available that 1s compatible with the notebook com-
puter.

In this example, the notebook computer 1s able to commu-
nicate over at least one wireless channel, such as Bluetooth or
Wi-F1. I the user also has a portable computing device
capable of communicating over at least channel 1n common
with the notebook, the portable computing device can provide
mouse-like control commands to the notebook. For example,
the user might have a smart phone or portable media player on
hand, which can communicate with the notebook computer
204 using a Bluetooth signal 206. If the portable device 202
has one or more elements operable to function as a mouse
button, such as a physical button on the device or a virtual
clement on a display element of the device, the portable
device can recerve the input from the user, perform any refor-
matting or manipulation of the mput such that the notebook
computer will understand the desired input, and transmait that
information over the communications channel to the note-
book computer. As another example, a user who 1s faster
using swipe iput than typing on a notebook keyboard might
use the portable device to enter text, which can be provided to
the notebook computer as mput. Various other inputs can be
provided as well as should be apparent in light of the teach-
ings and suggestions contained herein.

Similarly, the portable device 202 can use any motion input
to provide control signals or other such input to the notebook
computer 204. In this example, a user 1s moving the portable
device to the left (1n the plane of the Figure). Using any of a
number of approaches discussed herein, the portable device
can detect this motion and determine an extent of the motion.
Based at least in part upon this information, the portable
device can generate one or more signals to be transmitted to
the notebook computer that provide information related to the
motion. In some embodiments, the signal can be the same
signal as would be received by a wireless mouse. In other
embodiments, the portable device might send the information
in another format, or including other types of information,
necessary to pass that mformation along to the notebook
computer. It can be seen 1 FIG. 2 that a cursor 208 on a
display screen of the notebook computer 204 1s moving in a
direction corresponding to the motion of the portable device.
Thus, as long as the portable computing device 1s able to
determine relative motion and provide information about that
motion to the notebook computer, the portable device can
function as a mouse or similar control mechanism for the
notebook.

In at least some embodiments, a connection must be estab-
lished before a computing device can provide mput and/or
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control any aspect of another device. For example, an appli-
cation can be executed on the portable device and/or the other
device enabling communications to occur. In some embodi-
ments, a portable device will send a request to the other device
asking to be able to control the other device, which can cause
a prompt to the generated on the other device to be accepted
or denied by a user. Stmilarly, the other device might notice a
portable device within range and prompt the user as to
whether to allow at least certain types ol communications
with the portable device. In some embodiments, identifying,
information must be entered into the other device that 1den-
tifies the portable device or a user of the portable device, such
that when a request 1s recetved with that identifying informa-
tion, or when a device with known 1dentifying information 1s
within range of the other device, the other device can auto-
matically enter a mode where the portable device 1s able to
provide input. In at least some embodiments, a user of the
portable device must also enable the portable device to enter
a control mode or other such state for providing mput to the
other device. For example, a user might occasionally use a
smart phone to control a notebook computer, but may not
want to provide input to that notebook any time the smart
phone 1s moved within a given range of the notebook. Any of
a number of other manual or automatic permission
approaches can be used as well within the scope ofthe various
embodiments.

In at least some embodiments, the portable device can
automatically determine the proper format for a control signal
for another device based upon an initial identification or
handshake process. In other embodiments, the portable
device might request format information from the other
device, or might send commumications 1n different formats
until an appropriate acknowledge signal 1s sent back from the
other device. Various other approaches to determiming a com-
mon method of communication can be used as well as should
be apparent.

In the example of FI1G. 2, the portable device 1s effectively
functioning at least 1n part as an optical mouse or other wire-
less peripheral device, 1n that the portable device 1s providing
input that 1s then processed by the notebook computer. In
other examples, however, the mput can be processed on the
portable device 1tself and the results of the processing sent to
another electronic device, thus taking advantage of at least
some of the computing capacity on the portable computing
device.

For example, FIG. 3 illustrates an example situation 300
wherein a portable computing device 302 again controls the
position and/or action of a pointer 310 or other such selection
clement on a monitor 306 or other such display element. In
this example, however, the portable computing device 1s not
sending motion or input information to be processed by a
notebook computer, or other such computing device, but 1s
instead sending information directly to the momitor 306 over
a wireless channel 308. In one embodiment, the portable
computing device uses the input information to determine a
position of the pointer with respect to an interface or other
image to be displayed on the monitor, and then renders the
image with the appropriate position or state of the pointer. The
computing device then can send the image information, or
changes in the image information, to the momtor for display.
The monitor can be, for example, a wireless Internet-capable
display that i1s able to receirve a wireless signal containing
image mformation being streamed or otherwise transmitted
over the signal, and then display that image information
accordingly.

Such an approach enables the portable computing device to
not only act as the mouse, touchpad, joypad, or other such
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iput device, but to also act as the computing or processing
device as well. Thus, a user can utilize a monitor or television
for display of various types of content, which can be con-
trolled using the portable computing device, without the need
for an additional device connected to the display. Such tunc-
tionality enables any user to be able to access a keyboard,
monitor, printer, or other such device automatically over the
wireless signal, and be able to control and provide content to
that device. For example, a business traveler can access a
monitor or keyboard anywhere such that the traveler only has
to carry his or her phone. A movie fan can playback any of a
number of movies through any friend’s television without
having to hook up a device to that television that 1s able to
obtain and render the desired content. Further, the user can
control the content using the portable device without need for
a remote control or other peripheral device.

In at least some embodiments, a portable computing device
can execute one or more applications or processes on the
portable computing device, and export information from that
processing to one or more electronic devices. For example, a
user might execute a virtual desktop application on a portable
device. If that portable device 1s able to communicate with a
notebook or laptop computer, for example, the virtual desktop
contained 1n the portable device can be exported to a note-
book computer or desktop computer for display on a screen
that 1s larger, higher resolution, etc. In this example, the
portable device might not control any aspects of the notebook
computer at all, but can update the state of a desktop appli-
cation based at least in part upon movement of the portable
device then provide updated image information to the note-
book computer for display. The information can include
audio, video, or other types of information for presentation as
well. Such an approach can enable a user to effectively use
any compatible computer as a guest terminal without any
need to install applications on the computer, configure set-
tings, etc., as all that information can come from, and be
processed on, the portable device 1n at least some embodi-
ments.

In the example of FIG. 3, the portable computing device
302 1s shown to be positioned on a pad 304. In at least some
embodiments, this pad 1s a “power” pad that 1s connected to at
least one power source 312 (1.e., plugged into an electrical
outlet). The power pad can work together with the power
clements of the portable device to capacitively charge the
portable device. In addition, the pad can help the device to
determine movement and/or ensure calibration or location
correlation with another electronic device.

For example, devices that utilize accelerometers or inertial
sensors can determine relative motion and provide input
based upon that movement. There can be 1ssues with such
approaches, however, as some of these devices are not very
precise, and can tend to drift over time. Accordingly, certain
portable devices can instead rely upon optical approaches,
such as through image capture. In some embodiments, the
portable device can utilize an 1mage capture element such as
a camera that 1s facing downward, such as towards the power
mat. In order to capture image information, the device can
provide a source of 1llumination, such as infrared (IR) radia-
tion from an IR emitter or ambient light from an LED or other
such source. As known 1n the art for optical mice and other
such elements, the device can capture image information for
the reflected light and monitor movement of features in the
captured 1mages to determine a direction and amount of
movement of the device. A benefit to the power pad 1s that the
pad can be at least slightly textured, which can help to
improve the accuracy of the motion detection.
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In at least some cases, however, it may be undesirable to
use a downward-facing camera as such an approach generally
requires a source of 1llumination, which can quickly drain the
battery on a portable device. When the device 1s on a power
pad, this concern may not be as great, but without the power
pad (or where energy conservation 1s desired) 1t can be desir-
able to limit the amount of 1llumination needed. Thus, 1n at
least some embodiments a portable device can use at least one
imaging element that 1s not facing downward. For example,
the portable device can utilize an “upward” facing camera
that can use features on a ceiling for motion detection. While
such an approach can depend at least 1n part upon the height
of the ceiling to determine an amount of movement, the
device can enable the user to adjust the “speed” of the deter-
mined movement based upon the current conditions. The
device also can utilize one or more additional cameras
directed 1n other directions, such as to the sides of the device,
to assist with the motion determination. Various other ways
for determiming motion through 1mage capture and analysis
can be used as well as should be apparent.

Another advantage to using a power pad 1s that there can be
an easily correlated range of motion with respect to the device
receiving the input. For example, FIG. 4 illustrates an
example situation 400 wherein a portable device 406 1s pro-
viding input to a display device 402. As illustrated, the display
device 1s capable of displaying information 1n a display area
defined by x and y. The amount of movement of a cursor as
controlled by the device thus can be limited to an area
bounded by x and vy, except possibly where wraparound
movement 1s enabled. Stmilarly, 1f the portable device 406 1s
placed on a pad 404, the range of possible movement of the
device on the pad 1s defined by x' and y', where X' and y' are
less than the full width and height of the top surface of the mat
due to the form factor of the portable device.

In at least some embodiments, it 1s desirable to be able to
associate the range of movement (x', v') with the range of the
display (X, y) such that a movement over half of the range of
the mat moves the cursor over half of the range of the display.
In at least some embodiments, the portable device can request
that the user go through a calibration procedure to determine
the relative corners of the mat. In other embodiments, the
portable device might “learn” the location of the boundaries
based on the extent to which the user moves the device on the
mat. In still other embodiments, the mat might be able to
communicate with the portable device through a wireless
connection, for example, to convey to the device the relative
dimensions of the mat. Once the portable device determines
its location on the mat, such as by detecting a specific feature
on the mat, the portable device can also know the relative
bounds of the mat.

In some embodiments where there 1s a suificient amount of
texture on the mat, and where the capacitive touch or other
touch-sensitive elements on the device offer suificient sensi-
tivity, the portable device can also track the position of fea-
tures of the matrelative to movement of the portable device to
determine an amount of movement of the device. The
approach would be similar to the optical approach, but there
would be no need for illumination. Further, the device would
analyze a grid of pressure or contact points, etc. instead of
analyzing captured image information. Such an approach
could be used on other surfaces as well, although rollable
debris and other such features can provide inaccurate results.

Connecting the portable device wirelessly to an electronic
device and/or charging element enables other functionality to
be implemented as well. For example, data can be synced
between the devices, and a network connection from the
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portable device can be used to locate information for a con-
nected device. Data backup can occur, as well as charging or
other such actions.

In some situations, there might be multiple portable
devices capable of controlling a remote device, or multiple
remote devices capable of being controlled by a portable
computing device. In some embodiments, there can be at
most one designated “master” at any given time, such that the
first portable device to connect with a controllable device can
be the only portable device operable to provide control sig-
nals until such time as that master device relinquishes control,
such as by manually terminating the control state, by moving,
out of detection and/or communication range of the control-
lable device, or another such action. In some embodiments,
multiple portable devices can concurrently provide control
signals to an electronic device, for at least aminimum number
of operations. For example, a projector might be projecting a
presentation rendered on a notebook computer. If there are
multiple portable devices 1n the room that can connect with
the notebook and/or projector, each portable device can pro-
vide control signals 1n at least some embodiments, such as
where each portable device can control a pointer associated
with that device. While there still might be a master device
operable to advance the presentation 1n some cases, each
portable device might have a unique pointer (by shape, color,
etc.) associated therewith such that each user of a portable
device can point to items on the screen that are being dis-
cussed. In some cases, a pointer will only be displayed for a
portable device when that device 1s moved i1n a control
motion, for example, such that if there are twenty devices in
the room there will not be twenty cursors displayed during the
entire presentation. In some embodiments, a cursor or pointer
will pop up any time a user with a portable device 1 a control
mode moves the device in a mouse-like fashion, and 1in at least
some cases that user’s name or a similar 1dentifier can be
displayed with the pointer or on the edge of the screen so
viewers can associate the pointer with the person talking, for
example. After a period of nactivity, such as about five sec-
onds, the pointer for a user can disappear from the display.
Various other approaches can be used as well within the scope
of the various embodiments.

Similarly, a portable computing device might be able to
control multiple electronic devices within a given range of the
portable device. For example, the portable device might be
able to provide control signals to a notebook computer, a
television, and a tablet PC that are all within range of the
portable device. In at least some embodiments, the portable
device can provide one or more 1cons or other selectable
clements enabling the user to select a device to recerve the
commands. For example, if the user wants to change the
channel on the television while using the portable device as a
mouse for the notebook, the user can select an option to
switch to control the television, provide the appropriate input,
then select an option to move back to notebook control. In at
least some embodiments, an 1con or selectable element will
appear on a display of the portable device for each nearby
device that the portable device 1s able to detect and/or with
which the portable device 1s able to communicate. Other
approaches are possible as well, such as cycling through the
devices or requiring a user to manually select one device to
control.

Some control modes might activate automatically based at
least 1n part upon an action of the user or location of the
portable device. For example, a power pad might be able to
communicate with a portable device such that the portable
device can determine when 1t has been placed on the power
pad. If the device 1s used to control a monitor and keyboard
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when placed on the power pad, the portable device can auto-
matically go into a control mode where the portable device
works with the power pad, monitor, and keyboard. The com-
munication and automatic mode adjustments can work the
other way as well, such as where the power pad will only
charge a device that 1s recognized, and the keyboard and
monitor will only communicate with a recognized device, in
some cases only from a recogmized device that 1s in contact
with the power pad. Various other combinations and require-
ments can be used as well. Such an approach enables the
intelligence of the power pad or another such element to
provide a type of authentication for devices such as wireless
keyboards and monitors which might not otherwise have the
capability of verifying the identity of a user, device, etc. The
power pad could authenticate the device, and then send an
identifier or other information to certain nearby components
that those components can accept control commands from a
particular device, where the commands from that device
might also include the selected identifier, which can be
assigned, randomly generated, etc.

In some embodiments, a portable device might not store
information indicating how to communicate with a particular
type of device. For example, a monitor from a particular
manufacturer might use a proprietary format or specific set of
commands that might not be stored on the portable device. In
at least some embodiments, the portable device can determine
some 1dentifying information for the monitor over the wire-
less channel, such as an identifier received over Bluetooth,
which can be submitted to a remote location, such as a central
server or compatibility service across a network or “in the
cloud,” whereby the portable device can receive the necessary
information to communicate with that electronic device. In at
least some embodiments, the portable device can also receive
authentication and/or credentials necessary to communicate
with a particular device. In at least some embodiments, where
the portable device 1s not able to communicate directly with
another electronic device, the portable device can send the
commands across a network (e.g., the Internet) to a system or
service that 1s operable to translate the commands and send
the commands to the device. In this way, the portable device
1s still operable to function as a mouse or other control mecha-
nism for the electronic device, but does not need to first
download or convert commands 1n a format or protocol that 1s
specific to the electronic device. Such an approach can reduce
resource needs and/or usage on the portable device, and can
enable formats or protocols to remain proprietary as a party
associated with a particular type of device can handle the
translation of any commands and then forward the translated
commands as appropriate.

FI1G. 5(a) 1llustrates an example process 500 for enabling a
portable computing device to control another electronic
device 1n accordance with at least one embodiment. It should
be understood that, for any process discussed herein, there
can be additional, fewer, or alternative steps performed 1n
similar or alternative orders, or 1n parallel, within the scope of
the various embodiments unless otherwise stated. In this
example, a detection mode 1s activated on the portable elec-
tronic device 502. In some embodiments where the detection
mode 1s Bluetooth or Wi-F1, the detection mode can be active
any time these capabilities are active on the device. In other
embodiments, the detection mode can be manually activated
by a user, automatically activated when a specific application
1s executing on the device, or can be activated automatically
in response to a specific action or event, such as the device
determining that 1t has been placed on a power pad, etc. While
in the detection mode, the portable electronic device can
detect at least one compatible electronic device 504. If the
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portable device has not previously communicated with the
clectronic device, the portable device might have to go
through an authentication or translation procedure as dis-
cussed elsewhere herein to enable communications with the
clectronic device.

If the portable device 1s able to communicate with the
clectronic device, the portable device can activate a control
mode 506, either automatically or 1n response to a user action
or other event as discussed elsewhere herein. The portable
device can attempt to determine the capabilities of the elec-
tronic device 508, such as the types of mput available, con-
trollable aspects of the electronic device, etc. In some
instances the information may be stored on the portable
device, such as may be a result of previous communication,
while 1n other instances the information might be pulled from
the electronic device or from another source, such as a service
available across the Internet. The portable device 1n at least
some embodiments can track changes 1n a state of the portable
device, which may be based at least 1n part upon determining
a current state and/or position 510, such as a location on a
power pad, a state of various inputs on the portable device,
etc. The portable device then can attempt to detect and/or
monitor any relevant changes 1n the state of the portable
device 512, such as a lateral movement on a surface, a selec-
tion of an appropriate element, etc. In such a movement or
change 1n state 1s detected, a corresponding control command
or signal can be generated and sent to the electronic device
514, thus enabling the portable device to function as a control
mechanism for at least some aspects of the electronic device.
Various other approaches can be used as well as discussed or
suggested elsewhere herein.

FIG. 5(b) illustrates another example process 350 for
enabling a portable computing device to interact with at least
one other electronic device 1n accordance with at least one
embodiment. While the portable computing device can still
perform functionality as described with respect to FI1G. 5(a),
the device also might interact with another electronic device
in a way that 1s not controlling, per se, but providing infor-
mation, mstructions, or content that can be utilized on the
other device. For example, a computing device might utilize
a television or notebook computer screen as a larger display
clement for the computing device, without otherwise control-
ling functionality of the device. In such an example, much (1f
not all) of the processing 1s done on the portable computing
device itsell, and information resulting from the processing 1s
provided to the other electronic device.

In this example, a detection mode 1s activated on the por-
table electronic device 552 as discussed above. While 1n the
detection mode, the portable electronic device can detect at
least one compatible electronic device 554. If the portable
device has not previously communicated with the electronic
device, the portable device might have to go through an
authentication or translation procedure as discussed else-
where herein to enable communications with the electronic
device. If the portable device 1s able to communicate with the
clectronic device, the portable device can activate a commu-
nication mode 356, either automatically or in response to a
user action or other event as discussed elsewhere herein. The
portable device can attempt to determine the capabilities of
the electronic device 558, such as the types of input available,
display characteristics, etc. The portable device 1n at least
some embodiments can track changes 1n a state of the portable
device, which may be based at least 1n part upon determining
a current state and/or position 560, such as a location on a
power pad, a state of various inputs on the portable device,
etc. The portable device then can attempt to detect and/or
monitor any relevant changes in the state of the portable
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device 562, such as a lateral movement on a surface, a selec-
tion of an appropriate element, etc. In such a movement or
change 1n state 1s detected, a corresponding iput can be
processed on the portable device 564. After processing of the
input on the portable device, any information, instructions, or
content relevant for the other electronic device can be com-
municated to that device 566. As discussed, this can include
actions such as sending an 1mage of a virtual desktop state to
the device, sending information to be displayed or printed, or
various other actions discussed or suggested herein. In some
cases, the portable device can function as a full fledged desk-
top device, with the less portable device being used primarily
for display or presentation, etc.

In order to provide functionality such as that described with
respect to FIGS. 5(a) and 5(b), FIG. 6 1llustrates an example
set of basic components of a computing device 600, such as
the device 100 described with respect to FIG. 1. In this
example, the device includes at least one processor 602 for
executing instructions that can be stored i1n at least one
memory device or element 604. As would be apparent to one
of ordinary skill in the art, the device can include many types
of memory, data storage or computer-readable storage media,
such as a first data storage for program instructions for execu-
tion by the processor 602, the same or separate storage can be
used for images or data, a removable storage memory can be
available for sharing information with other devices, etc. The
device typically will include some type of display element
606, such as a touch screen, electronic ink (e-ink), organic
light emitting diode (OLED) or liquid crystal display (LCD),
although devices such as portable media players might con-
vey 1nformation via other means, such as through audio
speakers. As discussed, the device in many embodiments will
include at least one 1mage capture element 608, such as one or
more cameras that are able to image a user, people, or objects
in the vicimity of the device. In at least some embodiments, the
device can use the image information to determine gestures or
motions of the user, which will enable the user to provide
input through the portable device without having to actually
contact and/or move the portable device. An 1mage capture
clement also can be used to determine movement of the
device, as discussed herein. An 1mage capture element can
include any appropriate technology, such as a CCD 1mage
capture element having a sufficient resolution, focal range
and viewable area, to capture an 1image of the user when the
user 1s operating the device. The device can include at least
one additional mput device 612 able to receive conventional
input from a user. This conventional input can include, for
example, a push button, touch pad, touch screen, wheel, joy-
stick, keyboard, mouse, trackball, keypad or any other such
device or element whereby a user can input a command to the
device. These I/O devices could even be connected by a
wireless infrared or Bluetooth or other link as well in some
embodiments. In some embodiments, however, such a device
might not include any buttons at all and might be controlled
only through a combination of visual and audio commands
such that a user can control the device without having to be 1n
contact with the device.

The example device also includes one or more wireless
components 614 operable to communicate with one or more
clectronic devices within a communication range of the par-
ticular wireless channel. The wireless channel can be any
appropriate channel used to enable devices to communicate
wirelessly, such as Bluetooth, cellular, or Wi-Fi channels. It
should be understood that the device can have one or more
conventional wired communications connections as known in
the art. The example device includes various power compo-
nents 616 known 1n the art for providing power to a comput-
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ing device, which can include capacitive charging elements
for use with a power pad or similar device as discussed else-
where herein. The example device also can include at least
one touch- and/or pressure-sensitive element 618, such as a
touch sensitive material around a casing of the device, at least
one region capable of providing squeeze-based mput to the
device, etc. In some embodiments this material can be used to
determine motion, such as of the device or a user’s finger, for
example, while in other embodiments the material will be
used to provide specific inputs or commands.

In some embodiments, a device can include the ability to
activate and/or deactivate detection and/or command modes,
such as when receiving a command from a user or an appli-
cation, or retrying to determine an audio mput or video input,
etc. In some embodiments, a device can include an infrared
detector or motion sensor, for example, which can be used to
activate one or more detection modes. For example, a device
might not attempt to detect or communicate with devices
when there 1s not a user in the room. If an inirared detector
(1.e., a detector with one-pixel resolution that detects changes
in state) detects a user entering the room, for example, the
device can activate a detection or control mode such that the
device can be ready when needed by the user, but conserve
power and resources when a user 1s not nearby.

As discussed, different approaches can be implemented 1n
various environments in accordance with the described
embodiments. For example, FIG. 7 illustrates an example of
an environment 700 for implementing aspects 1n accordance
with various embodiments. As will be appreciated, although a
Web-based environment 1s used for purposes of explanation,
different environments may be used, as appropriate, to imple-
ment various embodiments. The system includes an elec-
tronic client device 702, which can include any appropnate
device operable to send and receive requests, messages or
information over an appropriate network 704 and convey
information back to a user of the device. Examples of such
client devices include personal computers, cell phones, hand-
held messaging devices, laptop computers, set-top boxes,
personal data assistants, electronic book readers and the like.
The network can include any approprate network, including
an intranet, the Internet, a cellular network, a local area net-
work or any other such network or combination thereof. Com-
ponents used for such a system can depend at least in part
upon the type of network and/or environment selected. Pro-
tocols and components for communicating via such a net-
work are well known and will not be discussed herein in
detail. Communication over the network can be enabled via
wired or wireless connections and combinations thereof. In
this example, the network includes the Internet, as the envi-
ronment includes a Web server 706 for receiving requests and
serving content in response thereto, although for other net-
works, an alternative device serving a similar purpose could
be used, as would be apparent to one of ordinary skill 1n the
art.

The 1llustrative environment 1includes at least one applica-
tion server 708 and a data store 710. It should be understood
that there can be several application servers, layers or other
clements, processes or components, which may be chained or
otherwise configured, which can interact to perform tasks
such as obtaining data from an appropriate data store. As used
herein, the term ““data store” refers to any device or combi-
nation of devices capable of storing, accessing and retrieving
data, which may include any combination and number of data
servers, databases, data storage devices and data storage
media, 1n any standard, distributed or clustered environment.
The application server 708 can include any appropriate hard-
ware and software for integrating with the data store 710 as
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needed to execute aspects of one or more applications for the
client device and handling a majority of the data access and
business logic for an application. The application server pro-
vides access control services 1 cooperation with the data
store and 1s able to generate content such as text, graphics,
audio and/or video to be transierred to the user, which may be
served to the user by the Web server 706 1n the form of HTML,
XML or another approprniate structured language in this
example. The handling of all requests and responses, as well
as the delivery of content between the client device 702 and
the application server 708, can be handled by the Web server
706. It should be understood that the Web and application
servers are not required and are merely example components,
as structured code discussed herein can be executed on any
appropriate device or host machine as discussed elsewhere
herein.

The data store 710 can include several separate data tables,
databases or other data storage mechamisms and media for
storing data relating to a particular aspect. For example, the
data store 1llustrated includes mechanisms for storing content
(e.g., production data) 712 and user information 716, which
can be used to serve content for the production side. The data
store 1s also shown to include a mechanism for storing log or
session data 714. It should be understood that there can be
many other aspects that may need to be stored in the data
store, such as page 1image information and access rights infor-
mation, which can be stored 1n any of the above listed mecha-
nisms as appropriate or in additional mechanisms in the data
store 710. The data store 710 1s operable, through logic asso-
ciated therewith, to recerve nstructions from the application
server 708 and obtain, update or otherwise process data 1n
response thereto. In one example, a user might submit a
search request for a certain type of 1item. In this case, the data
store might access the user information to verify the identity
of the user and can access the catalog detail information to
obtain information about 1tems of that type. The information
can then be returned to the user, such as 1n a results listing on
a Web page that the user 1s able to view via a browser on the
user device 702. Information for a particular 1tem of interest
can be viewed 1n a dedicated page or window of the browser.

Each server typically will include an operating system that
provides executable program instructions for the general
administration and operation of that server and typically will
include computer-readable medium storing istructions that,
when executed by a processor of the server, allow the server
to perform 1ts intended functions. Suitable implementations
for the operating system and general functionality of the
servers are known or commercially available and are readily
implemented by persons having ordinary skill in the art, par-
ticularly in light of the disclosure herein.

The environment 1n one embodiment 1s a distributed com-
puting environment utilizing several computer systems and
components that are interconnected via communication links,
using one or more computer networks or direct connections.
However, 1t will be appreciated by those of ordinary skill 1n
the art that such a system could operate equally well 1n a
system having fewer or a greater number of components than
are 1llustrated 1n FIG. 7. Thus, the depiction of the system 700
in FI1G. 7 should be taken as being illustrative in nature and not
limiting to the scope of the disclosure.

The various embodiments can be further implemented in a
wide variety of operating environments, which 1n some cases
can include one or more user computers or computing devices
which can be used to operate any of a number of applications.
User or client devices can include any of a number of general
purpose personal computers, such as desktop or laptop com-
puters running a standard operating system, as well as cellu-
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lar, wireless and handheld devices running mobile software
and capable of supporting a number of networking and mes-
saging protocols. Such a system can also include a number of
workstations running any of a variety of commercially-avail-
able operating systems and other known applications for pur-
poses such as development and database management. These
devices can also include other electronic devices, such as
dummy terminals, thin-clients, gaming systems and other
devices capable of communicating via a network.

Most embodiments utilize at least one network that would
be familiar to those skilled 1n the art for supporting commu-
nications using any of a variety of commercially-available
protocols, such as TCP/IP, OSI, FTP, UPnP, NFS, CIFS and
AppleTalk. The network can be, for example, a local area
network, a wide-area network, a virtual private network, the
Internet, an intranet, an extranet, a public switched telephone
network, an infrared network, a wireless network and any
combination thereof.

In embodiments utilizing a Web server, the Web server can
run any of a variety of server or mid-tier applications, includ-
ing HITTP servers, FTP servers, CGI servers, data servers,
Java servers and business application servers. The server(s)
may also be capable of executing programs or scripts in
response requests from user devices, such as by executing one
or more Web applications that may be implemented as one or
more scripts or programs written 1n any programming lan-
guage, such as Java®, C, C# or C++ or any scripting language,
such as Perl, Python or TCL, as well as combinations thereof.
The server(s) may also include database servers, including
without limitation those commercially available from
Oracle®, Microsoit®, Sybase® and IBM®.

The environment can include a variety of data stores and
other memory and storage media as discussed above. These
can reside 1n a variety of locations, such as on a storage
medium local to (and/or resident 1n) one or more of the
computers or remote from any or all of the computers across
the network. In a particular set of embodiments, the informa-
tion may reside 1n a storage-area network (SAN) familiar to
those skilled 1n the art. Similarly, any necessary files for
performing the functions attributed to the computers, servers
or other network devices may be stored locally and/or
remotely, as appropriate. Where a system includes comput-
erized devices, each such device can include hardware ele-
ments that may be electrically coupled via a bus, the elements
including, for example, at least one central processing unit
(CPU), at least one input device (e.g., a mouse, keyboard,
controller, touch-sensitive display element or keypad) and at
least one output device (e.g., a display device, printer or
speaker). Such a system may also include one or more storage
devices, such as disk drives, optical storage devices and solid-
state storage devices such as random access memory (RAM)
or read-only memory (ROM), as well as removable media
devices, memory cards, flash cards, etc.

Such devices can also include a computer-readable storage
media reader, a communications device (e.g., a modem, a
network card (wireless or wired), an infrared communication
device) and working memory as described above. The com-
puter-readable storage media reader can be connected with,
or configured to receirve, a computer-readable storage
medium representing remote, local, fixed and/or removable
storage devices as well as storage media for temporarily
and/or more permanently containing, storing, transmitting
and retrieving computer-readable information. The system
and various devices also typically will include a number of
soltware applications, modules, services or other elements
located within at least one working memory device, including
an operating system and application programs such as a client
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application or Web browser. It should be appreciated that
alternate embodiments may have numerous variations from
that described above. For example, customized hardware
might also be used and/or particular elements might be imple-
mented 1n hardware, software (including portable software,
such as applets) or both. Further, connection to other com-
puting devices such as network input/output devices may be
employed.

Storage media and computer readable media for containing
code, or portions of code, can include any appropriate media
known or used 1n the art, including storage media and com-
munication media, such as but not limited to volatile and
non-volatile, removable and non-removable media 1mple-
mented 1n any method or technology for storage and/or trans-
mission of iformation such as computer readable 1nstruc-
tions, data structures, program modules or other data,
including RAM, ROM, EEPROM, flash memory or other
memory technology, CD-ROM, digital versatile disk (DVD)
or other optical storage, magnetic cassettes, magnetic tape,
magnetic disk storage or other magnetic storage devices or
any other medium which can be used to store the desired
information and which can be accessed by a system device.
Based on the disclosure and teachings provided herein, a
person of ordinary skill 1n the art will appreciate other ways
and/or methods to implement the various embodiments.

The specification and drawings are, accordingly, to be
regarded 1n an illustrative rather than a restrictive sense. It
will, however, be evident that various modifications and
changes may be made thereunto without departing from the
broader spirit and scope of the invention as set forth in the
claims.

What 1s claimed 1s:

1. A method of controlling an electronic device using a
portable computing device, comprising:

detecting an electronic device over a wireless channel of a

portable computing device;

establishing communications with the electronic device

over the wireless channel;

submitting, to a remote server, a request to recerve mnior-

mation for controlling at least one aspect of the elec-
tronic device;

receiving, from the remote server, the information for con-

trolling the at least one aspect of the electronic device,
the information including information indicating one or
more capabilities of the electronic device;

detecting a lateral motion of the portable computing device

in a plane parallel to a reference surface;
determining, using a processor of the portable computing
device, a command for the electronic device based at
least 1n part upon the determined capabilities of the
clectronic device and the detected lateral motion of the
portable computing device; and
sending the command from the portable computing device
to the electronic device over the wireless channel,

wherein the portable computing device 1s configured to at
least be used as a wireless control mechanism for at least
one aspect of the detected electronic device such that the
detected lateral motion of the portable computing device
corresponds to movement of a pointer on a display of the
clectronic device.

2. The method of claim 1, wherein the portable computing
device 1s one of a smart phone, a tablet computer, and a
portable media player.

3. The method of claim 1, wherein the electronic device 1s
one of a monitor, keyboard, projector, television, notebook
computer, and personal computer.
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4. The method of claim 1, wherein the wireless channel
includes at least one of a Bluetooth channel, a cellular chan-
nel, or a Wi-Fi1 channel.

5. The method of claim 1, further comprising;

determiming a format for communications with the elec-

tronic device.

6. The method of claim 5, further comprising;

determining a set of available commands for the electronic

device.

7. The method of claim 6, wherein determining a command
for the electronic device further depends at least in part upon
the determined format for communications and the set of
available commands.

8. The method of claim 1, further comprising:

requesting authorization for the portable computing device

to provide one or more commands for the electronic
device.

9. The method of claim 1, wherein sending the command
from the portable computing device to the electronic device
over the wireless channel includes sending the command
from the portable electronic device to a third party device
configured to translate the command sent from the portable
computing device to a command understandable by the elec-
tronic device.

10. The method of claim 1, wherein an nput 1s detected
through at least one of an applied pressure, physical contact,
gesture, or audio command of a user with respect to the
portable computing device.

11. The method of claim 1, wherein motion of the elec-
tronic device 1s determined at least 1n part by monitoring a
change 1n position of one or more features located 1n 1mage
information captured using at least one 1mage capture ele-
ment of the portable computing device.

12. The method of claim 11, wherein the 1image capture
clement includes at least one of an ambient light digital cam-
era, a digital video camera, and an inirared sensor.

13. The method of claim 1, wherein motion of the elec-
tronic device 1s determined at least 1n part using at least one
position-determining element of the portable computing
device.

14. The method of claim 13, wherein the at least one
position-determining element includes at least one of an
accelerometer, an 1ertial sensor, an electronic gyroscope, an
clectronic compass, and a global positioming system (GPS)
device.

15. The method of claim 1, wherein the portable computing
device 1s configured for being positioned on a power pad
operable to capacitively charge the portable computing
device.

16. The method of claim 15, wherein the portable comput-
ing device 1s further configured to determine motion relative
to at least one feature of the power pad using at least one of
pressure-based mput and 1image input.

17. The method of claim 15, wherein the portable comput-
ing device 1s configured to automatically establish control
communications with at least one electronic device when
placed on the power pad.

18. The method of claim 1, wherein the portable computing
device 1s Turther configured to concurrently control multiple
clectronic devices.

19. The method of claim 1, wherein multiple portable
computing devices are configured for concurrently sending
commands to the electronic device for at least one aspect of
the electronic device.

20. A method of interfacing with electronic devices, com-
prising:
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detecting one or more electronic devices over a wireless

channel of a portable computing device;

establishing communications with at least one of the elec-

tronic devices over the wireless channel;

submitting, to a remote server, a request to receive nfor-

mation for controlling at least one aspect of the at least
one of the electronic devices;

receiving, from the remote server, the information for con-

trolling the at least one aspect of the at least one of the
electronic devices;

detecting a lateral motion of the portable computing

device; and

sending information of the lateral motion from the portable

computing device to the at least one electronic device
over the wireless channel,

wherein the portable computing device 1s configured to at

least be used as a wireless control mechanism for at least
one aspect of the one or more detected electronic devices
over a wireless channel such that the detected lateral
motion of the portable computing device corresponds to
movement of a pointer on a display of at least one of the
one or more detected electronic device.

21. The method of claim 20, wherein the portable comput-
ing device 1s one of a smart phone, a tablet computer, and a
portable media player.

22. The method of claim 20, wherein the electronic device
1s one of a monitor, keyboard, projector, notebook computer,
desktop computer, or television.

23. The method of claim 22, wherein portable computing,
device 1s configured to execute a desktop application on the
portable computing device and export a virtual version of that
desktop application to be displayed on the electronic device.

24. The method of claim 20, wherein the wireless channel
includes at least one of a Bluetooth channel, a cellular chan-
nel, or a Wi-F1 channel.

25. A portable computing device, comprising:

a Processor;

at least one input detection element; and

a memory device including instructions operable to be

executed by the processor to perform a set of actions,

enabling the computing device to:

establish communications with an electronic device
over a wireless channel;

submit, to a remote server, a request to receive informa-
tion for controlling at least one aspect of the electronic
device;

recetrve, from the remote server, the information for con-
trolling the at least one aspect of the electronic device;

detect a lateral motion of the portable computing device;
and

send information of the lateral motion to the electronic
device over the wireless channel,

wherein the portable computing device 1s configured to
at least be used as a wireless control mechanism for at
least one aspect of the detected electronic device such
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that the detected lateral motion of the portable com-
puting device corresponds to movement of a pointer
on a display of the electronic device.

26. The portable computing device of claim 25, wherein
the information includes one or more commands enabling the
portable computing device to act as a control mechanism for
the at least one electronic device.

277. The portable computing device of claim 25, wherein
the instructions are executed on the portable computing
device, the information sent to the electronic device including
results of the processing.

28. The portable computing device of claim 27, wherein
the instructions include instructions for a virtual desktop
application, the information sent to the electronic device
including an export of a state of the virtual desktop applica-
tion for display on the electronic device.

29. A non-transitory computer-readable storage medium
storing processor-executable instructions for controlling an
clectronic device, comprising:

program code for detecting an electronic device over a

wireless channel of a portable computing device;
program code for establishing communications with the
electronic device over the wireless channel;

program code for submitting, to a remote server, a request

to recerve information for controlling at least one aspect
of the electronic device;

program code for receiving, from the remote server, the

information for controlling the at least one aspect of the
electronic device;

program code for detecting a lateral motion of the portable

computing device; and

program code for sending information for the lateral

motion from the portable computing device to the elec-
tronic device over the wireless channel,

wherein the portable computing device 1s configured to at

least be used as a wireless control mechanism for at least
one aspect of the detected electronic device such that the
detected lateral motion of the portable computing device
corresponds to movement of a pointer on a display of the
clectronic device.

30. The non-transitory computer-readable storage medium
of claim 29, wherein the information includes one or more
commands enabling the portable computing device to act as a
control mechanism for the at least one electronic device.

31. The non-transitory computer-readable storage medium
of claim 29, wherein the instructions are executed on the
portable computing device, the mnformation sent to the elec-
tronic device including results of the processing.

32. The non-transitory computer-readable storage medium
of claim 31, wherein the instructions include instructions for
a virtual desktop application, the information sent to the
clectronic device including an export of a state of the virtual
desktop application for display on the electronic device.
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